Modulation of epidermal growth factor receptor gene expression by transforming growth factor-beta in a human breast carcinoma cell line.
Modulation of epidermal growth factor (EGF) receptor expression determines cellular responsiveness to EGF and might play an important role in growth inhibition. We have investigated the actions of EGF and/or transforming growth factor type beta (TGF beta) on EGF receptor gene expression in MDA-468 human breast carcinoma cell line, which responds to EGF and/or TGF beta with growth inhibition. Using the cDNA clone pE7, which encodes 2.4 kilobases of the human EGF receptor mRNA, as a hybridization probe, we have found that exposure of MDA-468 cells to EGF results in elevated levels of EGF receptor mRNA. This increase in mRNA accumulation showed time and dose dependence. Addition of TGF beta enhances the accumulation of EGF receptor mRNA induced by EGF. Under this condition, stimulation could be detected after 1 h exposure to TGF beta with a maximum at 6-8 h. A concentration of 10 pM TGF beta gave detectable stimulation with maximal stimulation occurring at 300 pM in the presence of EGF (50 ng/ml). In contrast, TGF beta alone had no significant effect on EGF receptor mRNA accumulation. In the presence of cycloheximide, the EGF receptor mRNA was super-induced in response to EGF. Treatment of the cells with TGF beta enhances the EGF-dependent superinduction of EGF receptor mRNA produced by cycloheximide, suggesting that the stimulatory action of TGF beta does not depend on continuous protein synthesis. The results described here are consistent with the hypothesis that the growth inhibitory action of TGF beta in MDA-468 cells may be mediated, at least in part, by modulation of EGF receptor gene expression.